Introduction

19
Porous bed is the heart of chromatography since the most essen-20 tial feature of the chromatographic process is the percolation of 21 the liquid or gas (mobile phase) through the stationary phase [1] .
22
To achieve high peak resolution, the contact surface area between 23 the stationary and mobile phases, as well as the permeable intra- because those seem to meet quite well the mentioned demands.
32
However, there are some disadvantages of the monolith columns, 33 too: possible wall effects [1, 4] , problems in reproducibility and 34 characterization of the manufactured columns.
35
Monolithic silica aerogels differ from traditional silica gels and 36 from the chromatographic monoliths significantly both in struc-37 ture and porosity and can be created by a special supercritical 38 drying technology [5] . Silica aerogels hold records for the lowest However, only a few chip-based chromatographic systems have 50 been reported so far as compared to chip-based capillary elec-51 trophoretic (CE) devices, which is mainly due to technical problems 52 inherent in the former [7, 8] . Most microfluidic devices are based on 53 open tubular flow designs and only a few involve packed-bed chips 54 due to the difficulty in preparing frits [9, 10] . Recently, this prob-55 lem has been excellently addressed [11] , however, the high-tech 56 manufacturing of the three-laminated polyimide layers chip (use 57 of laser, micromachined frit) is not possible for the large majority 58 of the researchers.
59
In our recent work we described the fabrication of a PDMS-based [12] . In this work we demonstrate a new procedure to pack submi- 
Microchip fabrication
94
The PDMS chips were prepared by using a mold created by soft 95 photolithography [13] . The pattern consisting of standard cross- volume of samples was characterized in our earlier work [12, 14] .
133
The packing was prepared daily, and it was preconditioned with that it was only necessary to taper a rigid capillary [9] or flexible 157 microfluidic channel [12] to approximately 10 m (inner diameter) 158 to achieve the keystone effect [9] and to retain 3 m sized particles. It
159
was observed that at the bottleneck, the particles were compressed 160 higher and higher resulting in a homogeneous, compact and dense 161 packing as shown in Fig. 2c and d, and ESM Video 3. Finally, the 162 methanol was washed out by water.
163
Some phenomena regarding the stability of the packing pre-
164
pared from conventional chromatographic beads were observed.
165
The hard particles adjacent to the wall deform the soft PDMS and 166 partially penetrate into the channel wall which acts as anchors 167 for the packing (anchor effect) [12] . When the pumping pressure
168
(about 1-2 bar) was applied to compress the packing, the wall of the wall toward the middle of the channel (clamping effect) [12] . ing. Changing the mobile phase to methanol, the blue component 196 was washed out (Fig. 3) .
197
The two dye components could be separated under isocratic 
220
The detection beyond the packing gives worse separation due to 221 the dispersion of the components (Fig. 5d) . 
Conclusion
223
This is the first case reported so far when a silica aerogel 224 was used as a chromatographic stationary phase in a microchip.
225
The great advantage of ground monolithic aerogel particles over The aerogel particles were packed into the microfluidic chan-239 nel using a simple procedure, which does not require any special 
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